Original article E36 THIEME Background ! Barrett's esophagus is a condition commonly found at upper gastrointestinal endoscopy and is well recognized as a risk factor for the development of esophageal adenocarcinoma [1, 2] . Esophageal adenocarcinoma has shown a steady rise in incidence across Europe [3] . Survival rates are poor with a 5-year survival rate in the UK of only 12.5 %. The use of a standardized classification system for Barrett's esophagus [4] along with guidelines on biopsy protocols [5, 6] have led to improved monitoring and increased detection of dysplastic changes and early cancers. Further work has suggested that novel imaging techniques such as chromoendoscopy and virtual chromoendoscopy can improve the accuracy with which dysplastic changes in Barrett's esophagus can be detected [7] . Surveillance in Barrett's esophagus remains a widely debated topic, but most societies agree that some form of regular endoscopic surveillance with protocol driven biopsies is required [1, 2, 8] . Esophagectomy was previously the recognized surgical treatment for high grade dysplasia or cancer in Barrett's esophagus but therapeutic endoscopic techniques are becoming more widely available, and are now included in many guidelines. The British Society of Gastroenterology guidelines [1] now recommend that endoscopic resection should be preferred to esophagectomy for high grade dysplastic changes and early adenocarcinoma confined to the mucosa. It is also suggested that endoscopic therapy to treat advanced changes such as high grade dysplasia or submucosal invasive adenocarcinoma should be carried out in specialist centers with experience of the techniques. Several endoscopic techniques have been described to treat high grade dysplasia and early Background and study aims: Barrett's esophagus is a common condition that is widely encountered in clinical practice. This European Society of Gastrointestinal Endoscopy (ESGE) survey aimed to determine practice patterns amongst European clinicians with regard to the diagnosis and management of Barrett's esophagus. Methods: Clinicians attending the ESGE learning area at the United European Gastroenterology Week in 2014 were invited to complete a 10-question survey. This survey was programed on to two Apple iPads. Information was gathered with regard to demographics, practice settings, and diagnosis and management strategies for Barrett's esophagus. Results: In total, 163 responses were obtained. Over half of respondents (61 %) were based in university hospitals, the majority (78 %) were aged 30 -50 and half had more than 10 years' experience; 66 % had attended courses on Barrett's esophagus and more than half (60 %) used the Prague C & M classification. Advanced imaging was used by 73 % of clinicians and 72 % of respondents stated that their group practiced ablation therapy. Most (76 %) practiced surveillance for non-dysplastic Barrett's, 6 % offered ablation therapy in some situations, and 18 % offered no intervention. For low grade dysplasia, 56 % practiced surveillance, 19 % ablated some cases and 15 % ablated all cases. In total, 32 % of clinicians referred high grade dysplasia to expert centers, with 20 % referring directly for surgery and 46 % using ablation therapy in certain cases. Endoscopic mucosal resection was the most commonly used ablation technique (44 %). Conclusions: There has been reasonable uptake of the Prague C & M classification for describing Barrett's esophagus, and ablation is widely practiced. However, practice patterns for Barrett's esophagus vary widely between clinicians with clear guidance and quality standards required.
esophageal adenocarcinoma in Barrett's esophagus. Radiofrequency ablation (RFA) has been shown to decrease disease progression by eliminating dysplastic change and intestinal metaplasia [7] and endoscopic mucosal resection (EMR) is recommended for removing visible lesions. Recent studies have suggested that EMR to remove visible lesions followed by RFA results in high rates of clearance of Barrett's changes [9, 10] . Given the recent changes to management guidelines for Barrett's esophagus and particularly the increasing availability of therapeutic endoscopic techniques, it is unclear how clinicians are managing Barrett's esophagus. A recent survey carried out in the United States investigated the endoscopic management of Barrett's esophagus, mainly in the community setting [11] . This study aimed to investigate practice patterns amongst clinicians in Europe using a similar strategy.
Methods

!
A survey was carried out amongst attendees at the United European Gastroenterology Week in Vienna (November 2014). The survey was based on a similar survey done in the United States in 2013, and this was carried out as a European Society of Gastrointestinal Endoscopy (ESGE) initiative on behalf of the ESGE research committee. Permission was obtained from the original author of the American survey [11] to reproduce it in a European setting.
Survey questionnaire
The questionnaire consisted of 10 separate questions (• " Fig. 1 ). The first four questions were demographic information about age (range 30 -40, 41 -50, 51 -60, 61 -70, > 70), practice setting (community hospital or university hospital), duration of gastrointestinal practice in years (< 5, 5 -10, 11 -15, 16 -20, > 20) and whether they attended postgraduate courses, seminars or meetings about Barrett's esophagus. The next two questions concerned the description of Barrett's esophagus endoscopically (no standard description, total Barrett's esophagus length, short and long Barrett's length and Prague C & M classification) and how often advanced imaging techniques were used (never, routinely, in certain cases). Advanced imaging techniques included high definition (HD) endoscopy, narrow-band imaging (NBI), autofluorescence imaging (AFI) or confocal imaging. The remaining questions addressed which interventional techniques were used to ablate Barrett's esophagus and how various stages of Barrett's were managed (no dysplasia, low grade dysplasia, high grade dysplasia/early cancer). Participants were also asked if they wished their name to be listed as an acknowledgement in any publications arising from the survey.
Distribution and participants
The survey was programed onto two Apple iPads using the QuickTapSurvey application (TabbleDabble Inc, Toronto, Canada). They were kept in the European Society of Gastrointestinal Endoscopy (ESGE) learning area at the 2014 United European Gastroenterology Week (UEGW) in Vienna, Austria. Any delegate could access this area which offered practical endoscopy skill stations, interactive lectures, and video teaching. Delegates were approached on entry to the learning area and invited to complete the survey. Paper forms were also available, with the answers subsequently entered into the survey application. There was an incentive of free attendance at an ESGE endoscopy event for one delegate who was chosen at random at the end of the conference. The paper form of the questionnaire is displayed in• " Fig. 1 .
Data collection and statistical analysis
The data collected from the survey were automatically entered by the software into an Excel spreadsheet (Microsoft Corporation, Redmond, Washington, United States) for initial analysis. Categorical variables were summarized as percentages and data were then uploaded to SPSS (IBM, Armonk, New York, United States) for further analysis. Comparisons were made between community and university clinicians using Fisher's exact test and multivariate analysis was performed to investigate independent factors that may be associated with the management of Barrett's esophagus. Given the wide representation of countries at UEGW, a comparison was also carried out between European gastroenterologists and those from the rest of the world.
Results
!
Demographic data
A total of 163 participants filled out the survey during the conference (• " Table 1 ). As the survey was filled out by delegates in the ESGE learning area, it was not possible to calculate a response rate. In total, 61 % (100/163) of responses were from university hospital-based clinicians with the remaining 39 % (63/163) based in community hospitals. The majority of respondents (78 %, 128/163) fell within the age range of 30 -50 and 50 % of clinicians had more than 10 years of experience. Participants in the survey were asked to provide their name, country, and contact details should they wish to be in the draw for the free attendance at an ESGE event. In total, 66 % (107/ 163) of respondents provided this information, of whom 59 % (63/107) were from European countries and 41 % (44/107) were from outside of Europe. The most represented countries were Italy, Egypt, and Spain with 14, 10, and 7 responses, respectively. Other countries had a maximum of four replies.
Clinician practice patterns
In total, 66 % of respondents had attended courses or updates on the management of Barrett's esophagus; 60 % of clinicians used the validated Prague C & M classification to describe Barrett's esophagus at endoscopy (• " Table 1) ; 26 % documented short and long segments of Barrett's esophagus with 5 % commenting on length only, and 9 % having no standard classification. There were no statistically significant differences between universitybased and community-based gastroenterologists.
Techniques for eradication of Barrett's esophagus
In total, 72 % of respondents stated that either they or their group of endoscopists undertook some form of therapy to ablate Barrett's esophagus. The most commonly used techniques for the treatment of Barrett's esophagus were endoscopic mucosal resection (EMR), argon plasma coagulation (APC) and radiofrequency ablation (RFA). EMR was used in 44 % of hospitals, APC in 41 %, and RFA in 31 %. Multipolar electrocoagulation (MPEC) and cryoablation were only used in 6 % and 5 % of centers, respectively (• " Table 2 ).
Management of Barrett's esophagus
The majority of clinicians used advanced imaging techniques, including HD endoscopy, NBI, AFI, and confocal imaging, in the as-sessment of Barrett's esophagus (• " Table 1) ; 41 % used these regularly and 32 % used them in specific cases. Although slightly more university-based clinicians used advanced imaging techniques, there was no statistically significant difference between university and community-based gastroenterologists (P = 0.27). This may in part be due to much wider availability of HD endoscopy in recent years. When managing non-dysplastic Barrett's esophagus, the majority (76 %) of respondents practiced surveillance with 18 % offering no intervention, 4 % opted for ablation in select cases, and 2 % treated the whole segment (• " Original article E38 THIEME entire section, and 19 % endoscopically ablating select cases. The practice patterns for Barrett's with high grade dysplasia or early cancer were varied. In total, 37 % of respondents would ablate the entire section of Barrett's esophagus, with 9 % ablating in select cases. Just under a third of those surveyed would refer patients to a center with expertise in the management of Barrett's and 20 % would refer directly for a surgical opinion; 2 % of the responses indicated that they would undertake surveillance only.
Comparison between gastroenterologists in community versus university settings
The results were similar across both groups and there were no statistically significant differences.
Comparison between gastroenterologists in Europe and outside of Europe
Responses to the survey were also compared between Europeanbased gastroenterologists and those outside of Europe. For most variables, there were no significant differences between the two groups but European clinicians were statistically more likely to use the Prague C & M classification to describe Barrett's esophagus (78 % v 41 %, P = 0.0002). There were also more European clinicians using RFA as an eradication technique (46 % v 21 %, P = 0.0153). This was however calculated based on a small sample size (107 of responses; 63 European, 44 outside of Europe).
Practice patterns -independent factors
A multivariate analysis of variance was carried out to see if there were any independent factors in the collected data that predicted practice. No independent factors were found.
Discussion
!
This study assessed the practice patterns of gastroenterologists in the management of Barrett's esophagus. Almost half (41 %) of respondents who gave their country of origin were from countries outside of Europe, making this more a survey of worldwide practice. No previous surveys of this kind have been carried out in Europe or the UK and therefore there are no previous studies to draw direct comparisons with. The most comparable recent piece of work is the equivalent study in the United States in which 236 clinicians provided responses [11] . It was not possible to calculate a response rate for the survey due to the manner in which it was carried out, and as no demographic data were collected for delegates attending the ESGE learning area, it is not possible to comment on how generalizable our results are. UEGW 2014 was attended by 12 868 delegates from 118 countries, although further demographic data are not available. The responses to the survey came from 45 different countries and featured a broad range of ages and years of experience, although the majority of respondents were based in university hospitals. Two-thirds of respondents had attended updates on the management of Barrett's esophagus, fewer than the American figure of 81 %. There was, however, an improved uptake of the Prague C & M classification in our survey, with 60 % of respondents using it compared to only 19 % in the survey from the United States. The subgroup analysis of European clinicians further supports this, although country data were missing for 56 respondents, and it is unknown how these data may have affected the results. It is unclear why the uptake of this classification has been greater in Europe than in the United States, especially as the classification was developed by an international working group with experts from both the United States and Europe. The widespread use of this method of classification, supported by quadrantic biopsy protocols [5] and the use of novel imaging techniques, may be helping the detection of dysplasia and early cancers. Original article E39 THIEME Novel imaging techniques are becoming recognized as beneficial in the detection of dysplasia and early esophageal adenocarcinoma during Barrett's surveillance. Most clinicians surveyed in the study (73 %) were using advanced imaging techniques either routinely or in specific cases. In the equivalent survey carried out in the United States, 69 % of respondents were using advanced imaging so there has clearly been a large move towards using novel techniques. HD endoscopy was considered an advanced imaging technique in this survey, however, this is becoming more commonplace in routine endoscopy which may explain the high percentages in each survey. Neither this nor the US study specified whether the techniques used were chromoendoscopy or virtual chromoendoscopy, and therefore no assumptions can be made about which was used more commonly. In our study, slightly more clinicians were using advanced imaging techniques in university hospitals than in community hospitals, but this difference was not statistically significant. The use of advanced imaging is thought to enable more specific targeted biopsies to be taken from areas suspicious for dysplasia. A recently reported trial [12] has suggested that taking targeted biopsies using advanced imaging techniques can significantly reduce the number of biopsies taken when compared to the use of the Seattle protocol. This has cost saving implications but the study was limited in that it was performed in expert centers, meaning that the results are not necessarily generalizable. Surveillance is suggested by major guidelines for the management of non-dysplastic Barrett's esophagus. In total, 76 % of the respondents to the survey practiced surveillance in the case of non-dysplastic Barrett's esophagus which shows good compliance with guidelines. A minority of clinicians performed eradication of the whole Barrett's segment with 4 % opting for ablation in select cases. In the American survey, 86 % of respondents practiced surveillance with a minority (12 %) performing ablation. The most commonly used techniques for eradicating non-dysplastic Barrett's esophagus are argon plasma coagulation (APC) and radiofrequency ablation (RFA) [7] . Both techniques have been shown to be effective at eradicating Barrett's mucosa although it is still unclear as to whether APC decreases the risk of later cancer development [13] . In our survey, there was widespread use of APC (41 % compared to only 4 % in the United States) and RFA (31 % compared to 39 % in the US survey). EMR appears to be much more commonly used in our survey than in the US survey (44 % compared with 17 %) but this may be because our survey was across multiple countries. EMR is recommended as the first technique to use in the removal of visible lesions with subsequent RFA treatment to eradicate the remaining Barrett's mucosa [9, 10, 14] . The optimum management of low grade dysplasia associated with Barrett's esophagus is currently unclear but both the BSG and the ASGE currently recommend that the diagnosis is confirmed by a second pathologist and, if confirmed, repeat endoscopies are performed. The UK guidelines suggest 6 monthly gastroscopies whereas the ASGE guidelines suggest an initial procedure at 6 months and then yearly afterwards. In total, 56 % of clinicians responding to the survey stated they would continue with surveillance, although intervals were not specified in the survey; 19 % of those surveyed suggested they would ablate in select cases, and 15 % practiced ablation in all cases. A recently published trial [14] suggested that eradication of low grade dysplasia with RFA does decrease progression to cancer, although this has yet to be endorsed in guidelines. A meta-analysis of therapy for low grade dysplasia [15] , which included this paper, concluded that, although ablation was effective at eradicating dysplastic segments of Barrett's esophagus, there was not enough evidence to suggest it decreased the risk of progression to adenocarcinoma. The numbers in our survey are comparable to the American survey with the majority of clinicians performing surveillance for low grade dysplasia. The management of high grade dysplasia and early esophageal adenocarcinomas in Barrett's esophagus has changed drastically in recent years with endoscopic therapies being preferred to surgery in many cases. In our survey, referral rates to expert centers were similar amongst both community gastroenterologists and those in university hospitals (37 % vs 29 %). Therapeutic ablations were done in 46 % of university settings and 47 % of community settings. More people were referred for surgery from university centers than from community hospitals but the numbers were small. This may be down to patients having already been assessed in an expert university setting and a decision taken that surgery was more appropriate than endoscopic therapy, but the survey did not go into this in detail. Drawing comparisons between university and community-based clinicians did not reveal any statistically significant differences in our analysis. There was a trend towards clinicians in university settings being more likely to perform EMR but this did not reach statistical significance (P = 0.0512). This survey was drawn from 45 countries across the world and, as such, it is difficult to draw any firm conclusions about differences between community and university practice. There are some clear limitations to this survey. It was carried out at a single European meeting over the course of 3 days and the response rate was lower than hoped for, despite an incentive being offered. It was not compulsory for respondents to give their country of origin, and only 66 % provided this information. The remaining 34 % of respondents could have been from either Europe or outside of Europe, making it difficult to speculate how relevant the results are to European practice. There were more responses from university-based clinicians than community-based ones making it more difficult to draw comparisons between the two groups from the available data. It is also difficult to estimate how much response bias may be present when people are filling out a survey on a tablet computer with someone watching. Given that the survey was carried out in the ESGE learning area, it is highly likely that the majority of respondents were gastroenterologists with a specific interest in endoscopy. Furthermore, the incentive of free attendance at an ESGE endoscopy event may have attracted more endoscopists. As such, the survey may not accurately represent a true picture of practice. This survey aimed to investigate the practice patterns of European gastroenterologists in the management of Barrett's esophagus. However, a large proportion of respondents were from outside of Europe and therefore this survey is best regarded as worldwide practice patterns. The majority of respondents are adhering to published guidelines by practicing surveillance for nondysplastic Barrett's esophagus or cases with low grade dysplasia. Most clinicians are attending courses or meetings on the management of Barrett's esophagus and there has been reasonable uptake of the Prague C & M criteria amongst clinicians, although an increase on 60 % should be targeted. There is clearly room for improvement with only 40 % of respondents using advanced imaging techniques routinely and a high referral rate for high grade dysplasia to surgery. There were no independent factors identified that predicted practice, and demographic data did not have a bearing on the responses. The data from this study, although limited, suggest a variance in practice patterns across Europe and underline the need for clear guidance and quality assurance standards. ESGE is currently preparing a guideline on the management of Barrett's esophagus and the results from our survey will help inform this. 
